at regular intervals has been shown to be linked to positive health outcomes. This article examines the available literature and research on retention and engagement in care of HIV-infected patients. We identify the extent of the problem of keeping patients engaged in care, as well as analyze which groups of patients are likely to be lost to follow-up. A review of different ways to measure patient retention is considered, as well as some preliminary data that suggest successful ways to re-engage patients in care. The need to ensure that HIV-infected patients are retained in care is a pressing public health issue and one that affects multiple populations. Further research and exchange of information are needed to keep patients in continuous care and to ensure that all patients are provided with regular, high-quality care that achieves both desired patient and population health outcomes.
Retaining patients infected with human immunodeficiency virus (HIV) in medical care is a major priority for both providers and public health organizations. Since the advent of highly active antiretroviral therapy (HAART) in 1996, health outcomes have dramatically improved for persons living with HIV infection. Continuing improvement depends on connecting HIVinfected patients with and maintaining them in ongoing care ( Figure 1 ). Research has demonstrated that the effectiveness of HAART is directly related to patient adherence, that nonadherence is an important factor in the development of drugresistant HIV strains [2] [3] [4] , and that adherence is associated with a decrease in transmission risk behaviors [5, 6] . Adherence to medications requires a continuous relationship with a health care provider whether with a single practitioner or with a clinicbased team. Retaining HIV-infected patients has the potential to help contain health care costs by improving HIV-specific health outcomes and reducing emergency department visits and hospitalizations [7, 8] . In addition, retention provides the opportunity to implement preventive health care interventions and to promote health behavior change that may decrease transmission and improve public health by reducing the pop-
WHAT IS PATIENT RETENTION?
In published studies, patient retention is conceptualized and measured in 3 different ways: appointments missed, medical visits at regularly defined intervals, and a combination of those methods focusing on use of the health care system. Patient retention is most frequently studied as missed appointments, missed visit rates, and the percentage of patients who miss appointments over a defined period [9] [10] [11] . Missed appointments are defined as those not cancelled or rescheduled; missed appointment rates are the proportion of total appointments that are missed and are also referred to as a missed visit proportion, which has been used with a threshold of 25% to compare association with independent variables [12] .
The single major inconsistency in these measures has been which appointments are included. Some studies include only primary care but not subspecialty appointments [13] . Some include only appointments with a doctor or a nurse but not others such as phlebotomy [9] , thus raising questions of what kind of visit should be used to measure retention and how to compare studies. Successful retention in care is a prerequisite for completing steps 3 and 4. HAART, highly active antiretroviral therapy; OI, opportunistic infection. Reproduced from Giordano et al [1] , with kind permission of Current Medicine Group, LLC.
Like the measurement of missed appointments, retention rates require decisions about which types of visits to include. These measures are conceptualized as the number of patients with an expected minimum number of visits in a defined period. For example, a "retained patient" has at least 1 medical appointment every 6 months [14] [15] [16] .
One group of researchers developed an alternative approach to assessing retention by creating 3 categories that classify persons living with HIV infection by their use of health services [17, 18] . "Regular users" complete medical appointments at least every 6 months, are not "no shows" for any scheduled primary care appointments, and both reschedule and complete any cancelled primary care appointments. "Sporadic users" complete at least 1 appointment per year, are "no shows" for at least 2 primary medical appointments per year, and use an HIV urgent care clinic at least once a year. "Nonengagers" complete initial visits but do not return. Primary medical care appointments include HIV follow-up, subspecialty, nursing, and phlebotomy appointments. These 3 ways of measuring patient retention are useful in different ways. Generation of a list of patients who missed an appointment on a particular day is easy. Staff can then act quickly to re-engage patients in care. Because missed appointments cost both time and revenue [19] , minimizing them is a priority from a clinic perspective. From a patient health perspective, consideration of missed appointments alone is not adequate. Without assessing whether patients who miss appointments return to care and when they return, the ongoing health and engagement of a patient with the health care system is not captured.
Assessing longitudinal engagement of patients with the health care system involves setting a standard for an expected number of HIV care visits to occur at defined periods. Although measuring patient retention this way better addresses the heart of the issue (keeping people in care), it is more challenging to measure than missed appointments. Measuring patient retention requires maintaining a case list and tracking whether patients on that list attend clinic during specific periods. In addition, a detrimental time lag may occur by the time a patient is identified as having fallen out of care or is no longer within the reach of the health care system. This approach allows for a more systematic look at the group of patients who are not retained, so that resources can be better targeted to engaging them. Finally, setting a minimum standard for how often patients should be seen will inevitably not be often enough for some patients and too often for others.
Categorizing patients into regular users, sporadic users, and nonengagers promotes the notion that patients participate along a continuum of engagement with the health care system [18] . This approach presents similar advantages and drawbacks as measuring patient retention with a defined number of visits in a given period; yet, it also potentially allows for different interventions targeting people on the basis of their location on the continuum. Ultimately, the conceptualization and investigation of patient retention should be based on which measures best capture the essence of an established provider-patient relationship, which patients fall out of care, and the types of interventions that will be targeted to maintain ongoing engagement in care.
WHAT DATA ARE THERE?
The extent of the problem. Studies have quantified retention of HIV-infected patients by using all 3 aforementioned measurement methods. Missed appointment rates are consistently 25%-35%, despite differences in the type of appointments included [9, 11, 20] . Although the percentage of patients in a particular clinic population who have missed at least 1 appointment in a defined period spans a larger range (25%-44%), comparing studies is difficult because their durations vary [13, [21] [22] [23] . Although missed appointments are common, their extent varies among different populations. Three studies published in 2003 measured patient retention rates by using roughly the same definition of 1 medical visit every 6 months over a 2-year period [14] [15] [16] . A wide range was found in the retention rates (18%-61%). In New York, self-reported data from ambulatory care clinics in 2007 revealed that retention rates were 20%-100%, with a mean rate of 72% (New York State Department of Health, unpublished data). Although several studies have used the continuum engagement model, only one has reported the distribution of a clinic population by using these categories. That study found that 25% were regular users, 32% were sporadic users, and 43% were nonengagers [17] .
About which patients are we concerned? Identifying which patients are at greatest risk for not being retained is important to target intervention efforts to those groups. In the HIV literature, demographic characteristics found through multivariate analysis to be associated with missed appointments include race (specifically, African American) [9] [10] [11] 24] , younger age [9] [10] [11] 25] , heterosexual orientation [11] , less education [25] , lack of health insurance [13] , and lower household income [11] . Clinical characteristics associated with missed appointments have included higher CD4 cell count [9, 20, 21] , absence of an AIDS diagnosis [11, 21] , and detectable viral load or AIDS-defining CD4 cell count [26] . Although these studies of clinical characteristics may seem contradictory, they actually reflect expected health care seeking behaviors. Patients may not attend their appointments because they do not feel sick, but they also may not attend because they feel sick. Which comes first and causes the other-the missed appointment or the worse health-is not clear.
Other characteristics associated with missed appointments include either a history of or current injection drug use [10, 20, 21, 24, 27] , lower perceived social support [9] , less engagement with the health care provider [28] , and shorter duration of follow-up since baseline [21] . Although fewer studies have identified patient characteristics associated with low retention rates, existing data are consistent with the characteristics of patients more likely to miss appointments. In addition, selfpaying patients [14, 16] , unemployed patients [17] , and patients with psychiatric illness [15] visit a clinic less regularly for care.
Patients may not attend clinic because of conflicts with work schedules, lack of child care or transportation, family illness, and hospitalization [29] . A study of HIV-infected women found that the 3 most common reasons for missing appointments were forgetting appointments, conflicting appointments, or feeling too sick to attend [13] . In a study involving HIV-infected patients in New York City, patients missed appointments for no specific reason, because they forgot, or for unexpected social reasons [30] . These studies are consistent with those involving HIV-uninfected patients [19, [31] [32] [33] . Characteristics associated with retention will necessarily vary between clinics and become important when prioritizing interventions for improvement.
Using qualitative research methods, Mallinson et al [18] explored the process through which HIV-infected patients become engaged users of health care. Becoming a regular user involved decreasing structural and practical barriers to care [27] , such as confronting stigma and obstacles, including a lack of transportation, food, and clothing, and developing health literacy and a connectedness with others, including friends, family, partners, or primary care providers.
What have been the health costs of not retaining patients in care? Published studies consistently report that missed appointments are associated with worse health outcomes (Tables  1 and 2 ), including failure to suppress viral load [10, 36, 38] , and clinically significant drug resistance [37] . At Johns Hopkins University HIV Clinic, patients who missed !25% of their appointments, compared with patients who missed у25% of their appointments, were more likely to be receiving HAART, to have suppressed viral loads, to have a positive change in CD4 cell count since baseline, to have fewer hospital admissions, and to have fewer emergency department visits (R. D. Moore, personal communication). Other studies showed a positive association between missing appointments and poor adherence to antiretroviral therapy [23] and that the number of missed appointments significantly predicted presence of an AIDS-defining CD4 cell count, independent of HAART use [26] .
Giordano et al [34] revealed a relationship between retention in care and survival among newly identified HIV-infected patients at hospitals and clinics run by the United States Department of Veterans Affairs. Patients were categorized by the number of quarters of the year in which they had a primary care visit after their initial visit. A dose-response relationship was found for visits, significantly affecting CD4 cell count, viral load, and survival. Another recent study showed that missed HIV primary care appointments during the initial year of clinic enrollment leads to higher mortality rates, compared with not missing any appointments [12] .
Patient retention is associated with public health benefits. A recent longitudinal study showed that patients who had received medical care for HIV infection at least 3 times in the preceding 6 months were significantly less likely to engage in unprotected vaginal or anal intercourse with HIV-uninfected or unknown status partners in the preceding month, suggesting that regular medical care may reduce HIV transmission [35] . What has been successful in bringing people to care? Limited published data address the effectiveness of specific interventions to improve retention among persons living with HIV infection (Table 3) . Multipronged approach interventions have had a positive impact on the number of patients who reschedule appointments after missing one [41] . These include reminder calls before appointments, updating patients' phone numbers and addresses at each appointment, attempting to reach patients through emergency contacts and community agencies, and phone calls by peer educators after 3 consecutive missed appointments.
A care coordination model linking patients with an individual who can help with navigation of the health care system has been shown to reduce structural barriers and to increase the number of patients with у2 appointments during a 6-month period [43] . Several other studies revealed the positive impact of supportive service programs on patient retention, including case management, mental health, substance use, transportation, advocacy, drug assistance programs, food and nutrition, and complementary medicine services [14] [15] [16] . One study found that clinics with !4 providers and those offering mental health services have fewer missed appointments [42] . Other studies suggest that supportive services help specific populations, such as substance users, those with psychiatric illnesses [44] , and atrisk youth, to stay in care [40] . In addition, increased frequency of contact with clinicians, peers, and paraprofessionals in or outside the medical office results in fewer gaps in care during the first 12 months of follow-up [39] . These preliminary studies suggest that navigators and supportive services help the most vulnerable populations to stay in care [39] . More data are needed, however, to better understand how clinic characteristics influence patient retention.
What can we learn from other diseases? Extensive literature exists about interventions to reduce the number of missed appointments in the HIV-uninfected population. Reminders for missed appointments, the intervention most studied, have shown mixed results [45] [46] [47] [48] . Strategies that have increased clinic visits include exit interviews confirming that the patient understood the information discussed during the visit [49] , patient orientation to the clinic [50, 51] , open access scheduling system [52] , contracting with patients [50] , improving social support [53] , and case management involvement [54] . Studies to date have not addressed the question of which interventions work best for which specific populations.
Studies assessing missed appointments among patients with diabetes have found that changes in processes of care are most likely to be effective interventions (eg, improving patient education or enhancing the nurse's role in delivering care) [55] . Appointment reminders have minimal impact [55, 56] . Griffin has found that the "focus of the research should move away from appointment reminders towards interventions targeting the delivery of health care and the health professional-patient relationship which are more likely to be stronger predictors of default" [57, p S21]. These recommendations suggest that quality improvement methods may be ideally suited for study of patient retention strategies through their focus on systems and processes of care.
WHERE ARE WE NOW?
Retention of HIV-infected patients in care deserves serious attention by both providers and public health agencies. Research consistently suggests that health outcomes, including viral load suppression, in patients in regular care are better than outcomes in patients not in regular care [12] . Improving patient retention at programmatic and policy levels will require a better understanding of factors beyond demographic characteristics that contribute to patients falling out of care, followed by an assessment of factors that can be addressed. Some factors, such as active substance use, may benefit from treatment referrals or behavioral interventions. Others, such as transportation and housing, can be addressed through service provision, whereas chronic conditions, such as mental health disorders, may or may not respond to treatment. Incarceration and relocation cannot be addressed by health care providers directly. More importantly, resources are needed to fund and support efforts assessing whether patient retention is the most basic predictor of outcomes and to identify appropriate interventions. Longitudinal studies are urgently needed to assess sporadic users of health care, how these patients are reconnected with care, and variables that affect their retention in care. Researchers testing quality improvement interventions to keep people connected to care need to publish and share their work. Consistent, meaningful measurement of retention will require making decisions about whether to focus on missed appointments or other standardized measures that capture continuity of care.
Currently, most patient retention studies in the HIV literature report retention rates at a single facility. However, this approach may not identify that a person is in continuous care but accessing care at different clinics. The likelihood that patients will seek care from multiple providers is high in urban areas where supply is plentiful and in rural areas where primary care is often supplemented by HIV treatment experts. Therefore, perspective of continuity changes, depending on the position from which measurement occurs.
Continuity of care is generally defined as the extent to which services are coordinated as an uninterrupted succession of events concordant with the patient's clinical requirements [58, 59] and one in which both the provider and the patient expect an enduring relationship [60] . In US HIV ambulatory care clinics, this relationship extends to the multidisciplinary provider team [61] . To measure continuity, the numerator would require greater specificity to measure whether visits are occurring with a specific provider or team; the denominator would likely extend for a period 112 months, to effectively assess longstanding care relationships. At the community or state level, retention extends beyond the clinic to assuring that HIV-infected patients are adequately connected to a regular source of care that permits routine monitoring of immune status and access to treatment. Whether or not a patient is seen in the same clinic may not be important, as long as the patient is able to receive regular, coordinated care. In addition to patients' voluntary decisions to seek care from multiple providers, they may relocate or become hospitalized or incarcerated-situations in which they would by most current measures be considered as not retained. In rural areas, care may be comanaged intentionally by primary care physicians and experienced HIV providers with fewer visits to one or the other, depending on clinical need. With access to morecomprehensive information systems that include data from multiple providers in 1 state or from a large payor system, such as Medicaid, public health officials can identify whether patients are still connected to care in the larger system to determine whether they require special efforts to be reconnected. Cross-matching of databases between correctional systems, public health agencies, and other providers, such as the Veterans Health Administration hospitals, would potentially identify whether patients are continuously receiving care.
Currently available technology and the will to collaborate among different providers afford the opportunity to maximize available information to determine whether patients infected with HIV are connected to a regular source of care. Public health agencies can play a critical role by using this information, championing quality care, facilitating provider collaboration, and setting regional standards that define retention and continuity.
CONCLUSIONS
Exciting work is being conducted in the field of patient retention. Although significant literature exists describing both the demographic characteristics of patients more likely to fall out of care and the health consequences of falling out of care, much more work is needed. Research, particularly implementation research, is needed to understand the process of falling out of care and effective strategies for bringing patients back to care in a real-time context. Additional studies and exchange of information about patient retention at the health care system level are needed that embrace the concept of continuous care and demonstrate its link to improving public health outcomes. Keeping HIV-infected patients connected to care should be a major health care and public health priority. Improving patient retention will reduce morbidity, comorbidities, and transmission, ultimately leading to better patient and population health.
